(19) 13»ttttBr*4f ttH 




(43) S&2tggB 
2001 3p9 M20 B (20.09.2001) 



PCT 



(io) 

WO 01/68914 Al 



CO 

I 

Q 
Q 

CD 

o 

o 



(si) mmm^m 1 : 

(21) Il^ttgif: 

(22) gKttSMS: 

(25) gBffiMCDSS: 

(26) gfg4M§BtDf If: 



C12Q 1/68, C12N 15/00 
PCT/JPOl/01332 
2001 #2 ^ 23 B (23.02.2001) 



(30) 

$$H2000-70284 2000 ^3 E 14 B (14.03.2000) JP 

(71) dJMAf*g£&<£TCZ>tiS^l::0^-C;: **1 
K3it*5t£tt (OTSUKA PHARMACEUTICAL CO., 
LTD.) [JP/JP]; TlOl-8535 S^f5^ftBaE»Ba^fflT2 
Tl9fift Tokyo (JP). 

(72) tS&lt 

(75) »W#/HiBA (#HI=Ol*T0>*;: Srfci^ 
(TAKAICHI, Akihisa) [JP/JP]; T 772-0051 @S^t& 
^m^RKTiSa^*S292 Tokushima (JP). ffl*^ 
0 (OKAMOTO, Toshihiko) [JP/JP]; T 779-3122 



HSgrpglSBT Jj? 4=632 Tokushima (JP). 2£22gi& 
(WATANABE, Yoshinari) [JP/JP]; T 771-1240 §§!! 
ei7SPMttffTZ,S^i±5**fe5-12 Tolcushima (JP). 
l**3£f- (HANYA, Izumi) [JP/JP]; T 771-0130 g^lS® 
ft finilrtBTlD B»»4d3-30 Tokushima (JP). 

(74) itmX: HttS— . *KSAEGUSA,EijietaL); T541- 
0045 *BEJ&*BEi6*ftE5t*Bln-7-l ftXlNKIf »• 
Osaka (JP). 

(81) ttSH (^rt;: CA, CN, ID, JP, KR, US. 

(84) (TE*;: 3-D (AT, BE, CH, CY, DE, 

DK, ES, Ft FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



= (54) Title: NUCLEIC ACID PRIMERS OF ACID-FAST BACTERIUM AND METHOD OF IDENTIFYING ACID-FAST BAC- 

SS TERJUM 

^ (54) SEWOgB: ff»gfl)«B?7^7-ej:tf»KMfl)Hg3afe 

gas (57) Abstract: A technique, whereby a toxic acid- fast bacterium contaminating specimens such as drinks can be quickly and con- 
veniently identified, comprising detecting the acid-fast bacterium in a specimen by the PCR method by using a pair of primers of a 

= specific combination selected from among the nucleic acid primers having the base sequences represented by SEQ ID NOS: 1 to 1 4, 

^= and then identifying the same. 

Ill (57) Xfi: 



0© 



o 



1 ~ i4o^rn*T*sn5*«E«^ ^^gf^^ 3 ^: 

00i/v/<2 s& 



0412.28 



SEARCH REPORT 



WO 01/68914 



PCT/JPO 1/01332 



1 

w m m 

# ft ft © tft » :/ 7. ^ ^ «t » «i ft © ft. 

g % a g 
* ^ » , » ft ft , w \z t g u- -r * □ n -> ^ x 

5 ( Alicyclobacillus) M \Z Z> & \Z & M ft 

15*877^7-', *5«t^^^fty ^-r 
±E»ttft&ra3£-r*^j*K:H-r*. 

« * ft ft 

fttt*«tttt«tt \z$>2>&®. m V x . wl 

io ft ft «* ** fc £ «: , -Stciitttf bl< , ^oT-^ 
n & © £ w b. is go ft t «fc * is ^ © m \t & v> . u ^ b 

a*©lPft«ft»^T?tt5E«Uft^»l»tto0ftftk:J: 

15 ft * «fc 0 , £ n £> CD ffc fl. 43 Vi T fa ft t. fSi Z> ft ft ft . 

cfc-S^ftctlS, ^ © & © igitt & £ v> < o JI^ 
StlTVi*. mZ.tt&M¥- 8-140697 , W £t 14 

#ftft©ftiH/B»«iSJ643«fctf*©;ftffift#H^snT 
^5. * fc # ft ¥ 8-140696 * ft £ « , JH 7+ * T? if fit ft 

20 £#^»fttt0ftft©fttiJft#«ft$-nTV**. 



WO 01/68914 



PCT/JP01/01332 



2 

m \z \t m m t ^ m & & & & x & ha & & . ® ± , &aj $ 
n m # o m m \t , -^w^^^e9M^tci;Dff^nT 
d , c e> £ ^ W an \z h unm t mm zann > 

T PCR ^CioT DNA 3? #r £ V> , ft m & & * IZ & Wt 
10 J^SlfeSnfc (#P^¥ 10-234376 # & SB # HB ) . 

b b & e , zcoism \zm m^n^y^^-? — \$ % 
<om *> & - & n^*-* >m mm. 
tk&fcizm &.-t z>wm * - \* ~r z>m&mm<o- : ®&m 

^t-^^s^^^r^fg^^^-r Sit Eg j£ $ ti % o IP 

b ^ , & j5>Sj&> #£0011 

4iSttSl*ftHlT5JS-e»5. b ^ 5 , $? ®? 



WO 01/68914 



PCT/JPOl/01332 



3 



£P Wt M 


<D 




#&g£#l£Wl/TV>ftV> 


Z\ <D cfc 


0 


iz , M IB ^ & «fc & 




m \z «k 


z> 




ft (DrnZLZ^za-? <5 ZL £ 


tt T # 


ft 


o 








i5C, *& IB S £ $ 


tlfc^feU, & » ft £ <D R 




m 






^ ttJ t£ 


£ 














SET 


< 


t T # 3* W. b ^ 




If 5 


m 








m 






z> 


£ £ £ m 69 £ "T £ . 








f§ 9§ © 


SJ TIN 



«f ft ^ « o it e ^ # £ w ft % x sb n * t> £ tc b ^ y 

20 fe^5bb\ d £ 0J $ % % iz m O c 

* fg BJ tt , IE #1 # : 1 75 m : 140Vifn^tf 

£:i&g@E#j^£ft£^m7 c 7<^-£*i#.-r& e 



WO 01/68914 



PCT/JPO 1/01332 



4 











, tfrmW CD ffil£<D <D 7* 5 -1 -? - 














-M 


■** 




o 






(D 








737 


5 


-f v 


- 1 










7 ^ 




— i o 


7°7-T ^ - 2* 






(2) 


IS JO 


#•§• : 




7° 37 




-f -7 


- t 




: 2 7f $ n £ m. s S5 jij ^ e> & ^ 


^ I£ 




7:7 




— t (D 


7 3? "7 -*f 




10 


(3) 


IS 




4T3*£n*#SIB?9j&>5fc*&& 


7° 37 






- £ 


S3 JU # 




^ I& 




7° 37 




— £ CD 








(4) 




: 




7 37 




-f T 


- b. 




* : 7 ^ snssisja^sas 




15 


7° 37 


<i ~* 


— t CD 


7 37 ~? — & 






(5) 








7° 37 




< "7 


- £ 






^ i£ 




7" 7 




— t CD 








(6) 


52 #1 


: 




7° 37 


20 


-f V 


- t 


S2 JiJ # 






tt 7° 


7 1 


V - £ 


CD 7 37 -f - M 






(7) 


S2JIJ 


#^ : 




17° 



WO 01/68914 



PCT/JPOl/01332 



5 
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(8) S3 2?U # # : 13T*Sn5*iE?!l*5a:5**^ 
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cycloheptanicus) <Z> V> T *i 4> < 1 H £ R 5t "f & 
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It -f ^ a A* S> 7 X m % §E m \Z "D T , ± IB 16S U # V 

— a rna ififs^ttttentus-. m tf t u -y- <f 

^ n A ~> 7 X • 7 H * ;i> y U T X (AlicyclobaciHus 
5 acidocaldarius, ATCC27009) Co^TH, EMBL/GenBank — 
^ ^ — X \Z s Accession Number X60742 <h VT&mzntz 
DSM446 W * CD 1548bp ifi & £ ft T V) £ C Int. J. Syst. 
BacterioL, 42 (2) , 263-269 (1992) ] . T U t'f ^ n /V> 5 X 
• 7 Ffl/^ h 'J X (Alicyclobacillus acidoterrestris) o 
10 T , ^^cili«g&«S©W±lft^:K:^$ftfc«t£M 

ATCC49025 CD 16S U ^ V — A RNA ( 1522bp) & & ft T 

S £: , T U ^ D A v- ^ X • it-f ^ □ ^\ -f$ ZL 

ti X (Alicyclobacillus cycloheptanicus, ATCC49028) COUTtt, 
EMBL7GenBank 5 s — ^ ^ — X \Z » Accession Number X51928 i: 
15 U T S Hfe 2 ft 1537bp#* ftSnt^S C Curr. Microbiol., 2±, 
325-327 (1990)] o 
Z. ft £ 16S D - A RNA , S # g #J & D , ffi. 

•oX\ Z. CD RNA 4"CD#^CD3B#gB?»Jte, tfT IB tfc & ft £ 

« CD ft $ £ 100 ~ 2000bp ggiL, T'^'f 
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u o 7" 7 -f v - cd^smb^j « > |g & ^ € o co 

ttSEaiK Hit ^Sfe^^^^^) 

io m. * sa j>j a* ft ± £ m. & <d m. m @a n t - st v x v^s & 5 

p] 3t £ ft ft £ o ^©iilTtt, WAK, ^ * SB #1 : 
3 & J: : 8 ^ S n -5 ifiSE^J^Sfc**:/^^ — 
15 £ ^ T £ & o 

20 5=- f m m m k \t n - * > x )v -? - & m & e <d s n 
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* H £ #1 £ , ji ^ & :/ ^ -r -7 - @e n & £ IS DNA # u 
c: t -e * * . 

16S U ^ V - A RNA comSIB^J^ £ & £ DNA iXh'J> 
>*x>hfc&#T T?-A -f^U^'fXtS DNA t bTS 
10 I d JI T» > X h U > v> x > K & ^ £ 

» , y y -r t - j&« 5pj /b $ n § m us © & # * m \f z> .c t a* 

■C * £ e :0^tttl/TH, 0.1 % SDS £ S if 0.2 X SSC 
, 50 *C <D 0k Pr *5 «k XS 0.1 % SDS ^ttf 1 X SSC 4> , 60 
t <d w & m \f £ ZL t & T* * & o 

SB ?U # ^ : 1 ~ 14 K: 5^ $ tl £ <Z> m Vf 2> ZL t. ifi T? # 
S . £ Z. T , SB ?!l # : 1 O S SB , 7 U V -f 2 P 
n=> 7 7s • 7 v- FAJ^'JJ X (Alicyclobacillus 
acidocaldarius) DSM446 © 16S 1) # 7 — A RNA 51 45 ^ © % £ 
20 B3 2RI ( Accession Number X60742 , 1548bp) © 161-180 # g © 

m. * sa k ffi s -r s o * , @b # # : 3 (7) @b n \t , ± 

IBSB^I^^CD 3 # S © AS: G II f i l fe O T $ 5 . 
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me m # m : 2 © % s @s n \* . t y -y- -r ^ □ a* > ^ x • 

7v HAJ^'J 7X (Alicyclobacillus acidocaldarius ) DSM446 © 
16S »J # V - A RNA at e ^ © % S SS ( Accession 
Number X60742, 1548bp) © 591-611 # § © $L S IB © *g ffi 

S3 ?iJ # ^ MCilSlltt, 7'JtOn/r>7^ • 
7 y F f 1/ X h 'J X (Alicyclobacillus acidoterrestris) ATCC49025 
© 16S U # V - A RNA Igf^iiE^J (I522bp) © 
172-192 #l©ISi3^J}l1lit5 0 
10 IS ^1 # : 5 © m. £ 12 ?!l tt > 7 'J D" < ^ n /t y 7 X • 
7 y F t 1/ 7, h U 7, (Alicyclobacillus acidoterrestris ) 
ATCC49025 © 16S >J # V — A RNA jtfe^©^SlH^J 
( 1522bp) © 587-609 #S©&£6E?>I©*S*HgE?»IK:ffl 

s -r & o 

is §3 # m 6 © m. m @b a , 7 y it -r ^ a vt >- 5 x - 

it-f 9 U *\~f $ — (Alicyclobacillus cycloheptanicus ) © 16S 
U s£ V — A RNA I£f ©IIE^J ( Accession Number 
X51928, 1537bp) © 1 86-207 # S © & IE &l IZ *B ^ T £ . 
S3 M # # : 7 © 4£ m S3 ?'J tt , 7 U It ^ ^ D /\' y 7 7, • 
20 •y*-f^D / \7''^— ^/t; (Alicyclobacillus cycloheptanicus) © 16S 
U # V — A RNA jte^©^SS3?"J ( Accession Number 
X51928 , 1537bp) © 583-603 # g © it S S3 ?0 © ffl $ S3 #l 
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\z m m -r z> „ 

SB n # : .8 , ± 13 IB n # : 7 <D 1 1-14 # g <D cccg 
£ ttc II 1 i I 1 S E T* ^ § , 

S3 M # ^- : 9 <D m. m SB . 7 U it -f ^ o A ^ X • 
5 7 •> \* % )V & V 7 X (Alicyclobacillus acidocaldarius) DSM446 <D 
16S D # V — A RNA ate^O^^BB^iJ ( Accession Number 
X60742, 1548bp) <D 168-180 # S <D M. SSB^J Id *§ ^ f £ » 

S3 ?!l # : 10 © ^ ^ SB 3*1 , 7 U ^ n A v- ^ X 
- 7 v' H ft )V & U 7 X (Alicyclobacillus acidocaldarius) DSM 
10 446 <D 16S U # V — A RNA itfeT^SSiH^J ( Accession 
Number X60742, 1548bp) <D 591-605 HSO^^SB^JCDtSM 

S?a##:.11Ott[»E^0tt. 7 U It -f i7 □ A* -> ^ X 
■ 7 '> F f k X F 'J X (Alicyclobacillus acidoterrestris ) ATCC 
15 49025 <D 16S U V — A RNA Stfc^cD&SBB^J (I522bp) 
<D 176-192 #B<Oift3|gB^JJCtBa"rs. 

S3 ?!f # -*§ : 12 © 81 £ SB m \Z , 7 'J 1J" / f D /t •/ 7 X 
* 7 i/ Y V X h U X (Alicyclobacillus acidoterrestris) 
ATCC49025 0 16S U # V - A RNA itfc^O&^SB^J 
20 (I522bp) <D 587-606 # @ <£> m. X SB ^ll <£> *§ *jf & S3 ?!! \Z fa 

S3 JiJ # # : 13 © % £ SB ^IJ , 7Uit>f ^D/ty7X 
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• J &-i$U y \~?9 — ft 7* (Alicyclobacillus cycloheptanicus ) CD 
16S >; 3p V — A RNA jte^f^SfiSE^a ( Accession Number 
X51928, 1537bp) CD 191-207 #gCD:&gg2^JK:t@M5-r ; 5o 
SB m # *t : 14 © * E tt , TUit-f ^o/tv^X 
5 ••y--f^o^\7 !, ^^^3X (Alicyclobacillus cycloheptanicus) CD 
16S U /Jn V — A RNA ate^CDtHSIB^J ( Accession Number 
X51928, 1537bp) CD 583-595 # @ © # 2£ S3 ffi *l « B3 ?0 

#Stl3H fijffl T # & ±13 -f z> << ^ - <DU& it (7 

- *r ) £ b T it > M IB (1 ) ~ (8) Id IB Wi, CD # y 9 -f V — 
*t * 08 ^ T # * o 

CD fij fl! Id i: *X fc£ , #: <f CD DNA 

15 ( Alicyclobacillus acidocaldarius . Alicyclobacillus acidoterrestris 43 
ck L£ Alicyclobacillus cycloheptanicus) £ ^ {£ b T ^ IH ^[ *3~ <E> 

n & m ^ t? # £ . laoftftt.i/Ttt,. ± «i , » & , i*j , 
20 m ^ & £ * #o ^ t # £ . c n s cd & # \t , t 5 - » < ai £ & # 
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*^8^^i*icin«, * t\ ± fa t- # lit $ ft £ & & m 

^51^0 DNA fl& ft & > 01^«7x/-^iaiS^(!: 
ICkt), DNA ftiWlTHIfttS.' & DNA & f* <Z> — 
aH^^C^^Tt^^li/^'f DNA JEfc IP 

5 ^ it T PCR £ £ ?T 5 . cniaot^ DNA 

ft 5 pcr Kf5«^« m z.\xmm.&wimte £ . 
m ti $ ft tz dna s it -f x m \z ft m v x „ dna mm mm 

io a> < b t , *&mj?&\z&n\*s it^ns^^ x© 

DNA if 4S £ & CD # <D W 3& £ H ^< £ E £ «fc D , # 4> 
CffSI^'lttAt ^^Si^flSTf 5„ III, Jt IB D 

is cd ft vi & m *5 «t zt m a* bJ ii £ ft s o 

ft , _h IS PCR £ IS tt , fif & S£ 1A ^ % -t Z> Z. £ & X 
# £ ( 0!l 7L Science, 230, 1350 (1985) # M ) . 

£ , DNA WfM*'©¥ M 

20 ##K:7^^-43<ktf±BJ|l«fll«Sft;fc DNA »f • 

n-cD^^ie^JcD^^^, * & , m z. \f *j t * * y m 

C Proc. Natl. Acad. Sci., USA., 74, 5463 ( 1977) ) , T^tA-^ 
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)V n — h & C Methods in Enzymology, 65, 499 (1980) J & E IZ 

fS^^«HJ^O->-^x>X^y h & E £ m VVT fx "5 £ 
t fe T £ £ . 

DNA A -f ^ U ^ if - ~> 3 > & Id ck o T , ®£ M £ ^ 5t 
t5:'tfe"et5. ^#j^£>dna 

tf^^ ex mm vtc - 

§ 0 £ <d & \z J: ft fcf , & dna Ki^yn-yttg 
*t » T * ft fcf , ± IB * > 7 7 > E <D ± \z — # m ifi-te 
£ ft , £©-:fcS^«l8Jg14£W^TS££K:<fcD* & 

15 B 1 g ffi 1 £ 1% % 

0 111, *»fl75-f7-»SIV»fcffilH3l tt.» 
£ 5 , PCR 1^0«i^lS^§it@®tfe5 e 

k * v z> , pcr £<i&o«^8ct&Mj&£^-ria®T&5o 
20 H3.tt, *%m? 5 -i -m * m^ftKwtwmmu&i 
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\Z 43 2> . PCR l^Oit^ilSI^^f ilt'^i.. 

£ 0 

5 ilW 1 

(D em® 
S 1 



3 




A. acidocaldarius 


IF015652 (type strain) 


A. acidoterrestris 


ATCC49025 (type strain) 


A. cycloheptanicus 


IFO15310 (type strain) 


B. subtilis 


ATCC6633 


B. coagulans 


IAM1115 (type strain) 


B. stearothermophilus 


IAM1035 


CI. sporogenes 


I AM 19235 



(2) DNAi&$tOPM 
20 &mUWfr<Z>'1>X?P — > DNA t! a 7 'U 7 >f y - 
y 3 > f 'J 7 ^ ( Instagene DNA Purification Matrix, Bio- 

§ # * ^ IS faW026) 
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Rad) &m^T , ^t7Za7;H:tot, DNA m $8 * 

n s$ b & o ip ^ . ' m w 1 e £ ^ # & m m * soo h \ \z m 
ml. m>i?frm dooooG, 10 b, ii^iiiT 

5 5i b it o * r- , » & n tt * ( «r # ) \z . <i > x ? 

— > DNA IfaT'J 7^^-'>3 >7 h'J 200 /£ I 

£ « ID "b , 56tT30^F B H>^a^-hUfci, ft # 
(Vortex ) \ (8#) I: A't) *« ffl'llT DNA 

10 (3) #fg0jy^v-ot£fr43£tf-S-;& 

7 'J t -f ^ n ;\ y 7 7, ■ 7'>F*i^>J77 
(Alicyclobacillus acidocaldarius) © 16S U # V — A RNA IfiT 
( Accession Number X60742 {EMBlVGenBank database) C Int. J. 
Syst. Bacteriol., 42 (2) , 263-269 (1992) 3 , 7 U t< ^ D A'y 
15 7 X • 7 •> F f X h 'J 7 (Alicyclobacillus acidoterrestris ) <D 
16S U # V - A RNA ae^C^t^UiWrSiSS^WdbSIX)- 
& £ T U 1* -T ^ n /\* -> ^ x • V 4 & u & * 
(Alicyclobacillus cycloheptanicus ) <D 16S U ^ V — A RNA 21 
(Accession Number X51 928 ( EMBL/GenBank database) C Curr. 
20 Microbiol., 21, 325-327 ( 1990) ] <D % S IB M A»5 , TIBS 2 

£ tt , g lb DNA £r/&=gg ( /\° - * > x ;u -7 - ft $g ) £ 
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m 


7 =7 -T *7 — 




TmCC) 


A. acidocaldarius 




S3 m # # :1 


61.6 


A. acidocaldarius 


'JA* -77' lil- 


S3 ?8 # :2 


57.6 


A. acidocaldarius 


7ti-y 7° 


SB m # # :3 


63.6 


A. acidoterrestris 


ni-y 7° h?- 


S3 #l # ^ :4 


57.6 


A. acidoterrestris 


UA* -77' 70- 


E?0#f :5 


54.2 


A. cycloheptanicus 


7*7- V 7' 7il- 


12 ?"J # # :6 


59.5 


A. cycloheptanicus 


>JA* -77° H7- 


SS ^1 # ^ :7 


63.3 


A cycloheptanicus 


UA* -77' 7<1- 


£ ?»J # ^ :8 


57.6 



(4). PCR &\Z£.Z>ft&m<Dm7£ 

i5 (4-1 ) pcr s ^ m (d m m 

T IB m. 3 © & J& tc t£ #fit^t43£tfiuie(2)-Zr||g? 
b 7c «■ DNA ^ ft * > 0.2ml ( ^ « ifi tfc « ) Ss 

2>n b t pcr s^i^iiife. :n^tifn*iT 



20 
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£ 3 



5 



10 





(/t 1/25 li 1) 


m m m 


5U/» 1 TaKaRa Taq 


0.25 


1.25U/25 li I 


10xPCR buffer (MgCkfree) 


2.5 




25mM MgClz 


2 


2 mM 


2.5mM dNTP U^^O 


2 


200 /i M 


4 pmol//i 1 7*9- K 7° 7^7- 


2 


320 nM | 


4 pmol//i 1 'J A' -*7° 7-f7- 


2 


320 nM 


DNA template 


1 






13.25 




□ pT 


25 





(4-2) PCR & 

15 

•±E(4-l)T?W«bfcSJiB«*Anfe*5 i aL-^'&lJ- 
— T ;HJ" < > ^ — ( TaKaRa PCR Thermal Cycler MP, S fiie 
a » ) ft © k - h 7' n 7 ^ t 7 M, T SB 4 IB tt 
© A £ & # "C PCR S £ ff o o BP "6 , 94 t 4 ^ © i 
f ttliSffofct, 94 r 30 # , 60 r 30 *5 «fc 72 

20 

*C 1 # © it < ^ )V £ 29 Eel fr W , St^ 94t 30#, 60 
°C 30 # & ck 72 *C 5 # © & 31 § ff ^ £: . 



WO 01/68914 



PCT/JPOl/01332 



20 

S 4 



x s 


ft 

CC) 


X@ 1 


112 


X=g 3 


i* M 


m 


m m 




9 4 


4 ft 


3 0 # 


3 0 fj> 


T - - U > >f 


6 0 




3 0 fS> i 


3 0 g> 


# S £ IB 


7 2 




1 ft 


5 # 


u- -f ^ ;v k 


1 


2 9 


1 



10 ft, §77-f7-jtfHt(i, (A)S?iJ#^ : 1 <^)7 
7 -f V - h @B^!I#^ : 2 <D 7 =? <i T — <D , (B)1B 

?!l # -$f : 3 (75 :/ ^ -f T — <hSB^iJ#^- : 

M£r i± , (C)SS^J#^:4c757'^'f-7-«hiS?iJ#^:5 
C75 y ^ -f T — (75 & i3r , (D) @E J!I # -*t : 6 © ^ =7 -f V — 
15 £ SB #1 # # : 7 CD 7° 7 -f V - © fe i* & «fc (E) SE # 
# : 6^77^7- <fc BE #1 # rBOyHT-Ol^ 

it^^n^n^fflbfeo £ 7c , 1 in a ic±fE 

(a) x (c) 43 «t (d) <75 & y ^ -r t - $ jb w t ^ ^ u , 

2 tH S £ ±IB (B) , (C) £ «k IS (E) (75 ^ 
20 ^t^llfe. 
(4-3) tt^&ft 

PCR £^171, S^^25 MC 6X Loading buffer 
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(t nts) 5 d izmmv, f ©6M i £ 1.5 % t # 

P — X y ;U ( Agarose L03, m. @ jg %fc §2 * 1 X TBE buffer) 

5 (4-4) 

nm.^mw:. yjvsu g/mi x ^ s> ^7 a y n -r ft 

T . 3g *1*8t ( Mini-Transiluminator, Bio-Rad) T T K /t ^ — 
10 (4-5) SS^: 

H 1 , IBIO^I (^7-f"7-^tltiE(A). 

(c) *5 «t u (d) © *a-& u & &m ) t&o, la 2 « 2 m § 

(DmM (77<7-^tlTli^(B), (C)*5 «fc ( E ) <D 
15 M£-i±£r^ffl) T? $> 5 .. 01*<k^i2l:*ttS#l/- 

SI 1 : 

V — > M #^»V-7J- 

1/ — > 1 A. acidocaldarius 

20 1/ — > 2 A. acidoterrestris 

1/ — > 3 A. cycloheptanicus 

1/ — > 4 B. subtilis 
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v - > 


5 


B. coagulans 


u - > 


6 


B. stearothermophilus 


> 


7 


CI. sporogenes 


El 2 : 






v-y 


M 




v-y 


1 


A. cycloheptanicus 


v-y 


2 


A. acidoterrestris 


v-y 


3 


A. acidocaldarius 


v-y 


4 


B. subtilis 


v -y 


5 


B. coagulans 


v-y 


6 


B. stearothermophilus 


v -y 


7 


CI. sporogenes 



15 T) t©H^^i®^7i„ •eoi^^TIBSstito 



20 
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S 5 



; MS 




(A) 


(C) 


(D) 


(B) 


(C) 


(E) 


A. acidocaldarius 


+ 






+ 






A. acidoterrestris 




+ 






+ 




A. cycloheptanicus 






+ 






+ 


B. subtilis 














B. coaguians 














B. stearothermophilus 














CI. sporogenes 















11, H2*«fc^5l:itlt*J:D, * % m f ? <i 
■7 - <D m m tC <fc o T , 7 U # o A* -> 7 X • T F 

15 # )V y U 77 (Alicyclobacillus acidocaldarius) , 7'JI^^D 
A 5" 7 X • 7-> h 'J X (Alicyclobacillus 

acidoterrestris) *5<t^7 'J ^-f ^ D A'i/77, • +r -f $ u *\ 
^^-^3 7 (Alicyclobacillus cycloheptanicus) <D 3i^ftMI 
O 41 % \Z. m 450bp > 430bp 43 «t U 400bp <D § 1$ % g S © 

20 pcr i^^Htif nt^^n, ^nuw-vfemom&iz 
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# m m zf v <i -7 — # <d Vi ? ti & <d fij m 

. x is m ^ t * z c: t tfi m o ^ o 
* \z «fc o t iwi u# k d n 6 3 m <d & m n •& m & £ & m & 

t^Bje>^T*s, c cd c £ a> s> , # H # & 

io mnm\z. v & *> ^ s jl o a m \z m ^ -c * , ^<it: 

2 

(1 ) St if 

15 iffit UB«©#f KlSi^iilfc, 

(2) DNA «F CD H $3 

20 (Alicyclobacillus acidocaldarius) CO 16S U # V — iv RNA 51 

( Accession Number X60742 (EMBL/GenBank database) C Int. J. 
Syst. Bacteriol., 42 ( 2) , 263-269 (1992) ] , 7 U it -f ^ p /\* ~> 
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7 X • 7 y F t 1/ X h 'J X (Alicyclobacillus acidoterrestris ) <£> 
16S U tJn V — A RNA fce j ?(:IL*Ujffi!&f8:&<0tt±»:S:) 
43 £ 7 U * -f £ D A* is V X ' it -f >7 □ a, 7 ? - 77 X 
(Alicyclobacillus cycloheptanicus ) CD 16S U 4< V — A RNA si € 
5 ^ (Accession Number X51 928 (EMBL/GenBank database) C Curr. 
Microbiol., 21., 325-327 (1990) 3 <D % S IB ^ll & , T f B 3SE 6 
IB m (O # % m 7° 7 -f ^ - ft ■ «! tr b > J& V o & f£ 

10 ^ 6 





y ? -i — 




TmCC) 


A. acidocaldarius 


lil-Y V 


E?9tf :9 


53.0 


A. acidocaldarius 


U A* -X7" 7-fT- 


E?!l##:10 


51.2 


A. acidoterrestris 


7*9- h' 7° 7-fT- 


SB^J#^:11 


49.8 


A. acidoterrestris 


'JA* -77' H?- 


83 #J # # :12 


49.3 


A. cycloheptanicus 


7i9-K* 7° H?" 


S3 n #-*§■ :13 


49.8 


A. cycloheptanicus 


•JA' -X7° 7-f7- 


13 :14 


53.0 



20 (4) PCR m «fc 3 (73 |W| S 

(4-1) PCRSJ^^CDiiM 
afrSB^3©iajjfcfc:fi£v>, #^1^3 ck tf±iB (2)718 
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Vrz&DHAWm%> 0.2m\^=L-y" ( M il 5i *t §2 ) K i£ 
(4-2) PCR & 

5 ± is (4-1 )-eiiifcMJSi$xnfc#f a-^^t 

-v;Hf>f^^— ( TaKaRa PCR Thermal Cycler MP, Sfijg 
fti) rt0t - S^ny^fct*;>U, iifj E ^ 4 IB m 
<D WL B£ 0z & "V PCR K^^fTofco 

ft, ^y^O-MHKt, (F)lS?iJ#^ : 9 © y 
10 ^ -f -7 — <h S3 m # : 10 <D y '<i — <D ffi. ii: , (G) 15 
?!l # : 1 1 (D y 5 T — <hS5^J#^- : 12©7 , 7<'7- 
<£> m 43 <fc XS (H) SB 3&J # ^ : 13 <Z> ^ 7 -f T — £ SB # 

(4-3) «^?*lfr:fe£tffii§l 
15 PCR S)&^T*£, S^ft 25 m IC 6 x. Loading buffer 

( m. m as a & ) 5 # 1 * ^ jra u , 6 u 1 * 1.5 % 7 is 

U — X? )V ( Agarose L03,i S aft It M , 1 X TBE buffer) 

T M & » £ M fz ( & Wi mm ; Mupid, nxt/H tftSS 

20 a^^ciij^, 1 m g/mix?^^ Ay □ 'T-f ft? 

20 # ffl Ife -fe V , ?KT io^F B m# b/t. coy ;u K o v> 
T , ^ 0> H ( Mini-Transiluminator, Bio-Rad) T T $c Wi K & — 
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(5) *§* 

± 15 M m £ £ V> T > # y 7 -f T - 2* © frj m t. & 
10 ^ 7 



IS 3 




(F) 


(G) 


■(H) 


A. acidocaldarius 


+ 






A. acidoterrestris 




+ 




A. cycloheptanicus 






+ 


B. subtilis 








B. coagulans 








B. stearothermophiius 








CI. sporogenes 
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<o n -6 n o m m \z & z> x ; t u -r ^ □ a >- ^ x • t 

-> F 7J )l & U T X (Alicyclobacillus acidocaldarius ) , 7 U it -f 
.^7 D A y 7 ^ • 7 y F 7 1/ X h U ^ (Alicyclobacillus 
acidoterrestris) 43 T$ 7 U it^f ^ DA*y 7 7, • It -f ^ n ^\ 
7" ^ n 7J 7. ( Alicyclobacillus cycloheptanicus) CD 3 ® © gfc fi H 
O^n-^no^-^JC, #J 450bp , 430bp 43 J: XS 400bp <D @ 
PCR t«lAJ|fi!i$n5 ^ tJ^^Jofc. £ , 

■ :n^Pi^ofiiTtt, pcr g^<2£j&te5i§g-e^fr^ 

u i s s ^ t & o . em e> <z> £ £ a> e> , *mm7 ? 

< -7 — cd fij c «fc o t , ±tB3aoD»m0^^n^n^ 
a ^ w «t ta ^ «fc pi t €r s t *u o fc . 

jpj ffl u r -t © a- ^ x »c » affl^^P^mco^n-^nfc 
pcr ^ j& iz m •? n —m<D pcr s«cj;?T3i® 

m a ± © frj i °r m 
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<d %t # cd m & m m m t? & <& n m. n & m & w £ . b ^ t> ^ 

5 



10 



15 



20 
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if j£ <o is a 
1. SB : 1 75 MSB : 14 <D v> tn * £ ft 

5 2. I3 3flJ##:lT^$ft£&^K^J;^S&£$E&:/^ 

3. @B^J#^-:2T'^$ft^)^SSE^J^e»^:^,^^y^ 

10 

4. SB # : 3T^^ft-5^SIH^I^6/^^^^^ , 7 

5. SB ^1 # ^ : 4 T* 3r 2 ft £ jft'S S3 ?U S> & £ ^ ^ :/ ^ 
15 < V — 0 

6. & m ^ : 5 x~ ^ $ n z> m mm m $ ft z> & m ? 

<i v - . • 

20 7. S5!#^:eTSSn5SiS5ll^^5g8^7 
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8. EH#§:7TSSn5SIE?li»6iiS«[«^5 

9. £ ?u # # : s-ztf-z tiz>&&mw mm ? ? 

5 <f T — o 

10. £#!»■*§■ : 9T^$n^^SI2>J^6.^-5^^^'^ 

10 1 1. £ m # *t : lOT^^n^igSgB^I^S^S^^y^ 
•f "7 - o 

12. £ ?!l # # : 11T^Sn5SSE?l^^5RRr7 
' -f V - 0 

15 

13. £ # -if : 12TS$n5lSfi?J^5ft:SR8^7 
•f ^ - . 

14. £ # : 13T^Sn*fiSE^*»5^5ft8r7 
20 /f7-, 

15. IS #l # : 14TS$n5SIE?l!5^ft:5ftS^7 
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16. (fit *Rj£tSfc«0^.?-f T-^T*oT, (1) 

=7 ^ v — £K (3)iB^J#-^ : 4-e^$n §Ii£^^ 

ib n & £ 35: * m m. y ? <i v - t © y ^ t - # , (4) 
@b ^1 # 6 *z z n m m & & *> z> mm. 7 7 

15 is tiz>&&mm& & fc z&wt? ? -< — t.&m&^ ■: 

8 7? 7X £ n & & S IB ?!f ^ S & ^ ^ 7 5 -i T — £ <D ? 
^ -f -7 - . (6) IB M # ^ : 9 1? ^ $ h Z> m. S BB ?!l 
e> ^ ^ t£ Sfe ^7"fT-tE^#^ : 10 ~e £ n s t& 
SIB^J^ft^^^y^^-tODT^^^-^ 
20 (7) SB : 11 tr ^ £ ti 5 &SI3?»J ^ ft §^1 7 C 

7< T- <!:S?iJS§ : 12 T ^ $ fl 3 ^ S IB ^ £> ft 

zmmy ? ^ - t <d -? ? ^ t -m & <kz$ (s)sb^j# 
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r 13 T ^ $ n * IIS^I^ 6 & £ « & 7 -f T - 
iE?iJ#-*:14T*$n*t&*E?|j&>&fc5#!fe:/ 

^ t n ^ © ^ 7 -f t - *f c 

17. IB #l # ^ : 1T*Sn5iftIE?!l^6a-&S»r7 
i/y-f^-tT^S, if ^ 16 lc IB «& ^ 5 < T 

18. IE ?U # ^ : 3TS$n§SSS?iJ^ 7 

< t T * * , ^^3Sl6iCfS^CDy^-rv 

19. SB ^IJ $ # : 4T*S$n§SSffi?l^^§^i7 P 7 

— Mo 

20. E # n : 6 T ^ $ n -5 ift £ E 81 j&> 6» ft ^ ^ 37° =y 
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Iff 3t Q| 16 fc IB it <D f y <i V 

21 . SB m # :'6T*$n5lSi?![^ SftSSty?- 
5 < 7 — <hSB^J#^:8T^£n5^SSBJ!l^££:<58 

i^7'f?-t?*5, iff* JR16 bb*'<7> -r t 

22. S3 # ^- : 9 t ^ $ n & % m ss ^ij Si u z> m wt f ? 

8877^7-^*5, IffJfc^iefctett©:/^^ 
7-^ c 

23. SB #1 # # : 11 Tf^S'.n*iiSE^l!&^»4SR^7 
15 -f 7 - £ @B # # : 12 T 5^ $ n 5 & X SB ^ £ 5 

24. S3 # # : 13T^$nSSIE?!l*^^§gi7 7 

20 -r 7 - t sb ^ij # # : u -e ^ $ n ^ % m bb #i ^ £ & 5 
7— *#. 
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(2)SSJ!I#^- : 3T^$n& 
5 itgE?Jfr£&£^^:/7^v-<tE^J#^:2T^ 

— ft , (3) E 3*J # -*§■ :.4TSSn'5'IIE5IJ&>-6ft5 

io ^ : 6 t? ^ $ n £ % » s m e> & § m wt f ? <i t — t 

EJIJ#^: 7T^Sn5'ttSE?0^5&5SS^7-f 
?-t©^7<7 - 2t , (5)E?!Itt : 6T*Sn5 

15 -ft, (6)E^J#-^ : 9 -Vtf £ tl § KSG^I^ £ fSi Z> 
^S^SSirHT-tc^M?-^, (7) E #l 

# -*§■ : iii?^$ns*asE?!i*^^«»^B?y^-r-7 

— £ E £»] # *f : 12T5F$n£&£E?!l7&>SfcSi&K 
20 ^HT-ioy7^-^*J;i;(8)S?!Sf : 13 
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h liOy^-f^-M^ffi.^T PCR & & ^ m f % > 

5 26. mm-tfiT u u- -f ^ d a* v- ^ x • x ~> f # u j 

®y (2)BB2?8## : 3 T*:^ 2 n & it SIB 

ikmmmfr s & %>mw.7° ? -r t - t <d ~? < t - ^ 43 

«fc (6) E #1 # # : 9T^$n^lSIE^^5ft?>t 
S^^'fT-tffi^*^ : 10 T 7h £ n £ H £ IB 

e. & § b* ^ -f t - t <e> y 7 -T v - m & p *\ 
15 5i«:n5^&<t ! bii-e*5, m&m 25 \zmm 

27. ft mW ft 7'JtOa/\'y7X • 7 y K t 1/ X h U 

20 t ^ $ n 5 % s sb ^1 a> 6 & 5 & tt y 9 -f ^ — £ IS ?'J # 

O^-fv-^^^tf (7) SB : 11 T ^ $ n £ % 
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IB.5IIi»5ft***y7'f , 7-tS5l#^ : 12 T ^ 

* « 25 ^ e « ©■» ft * © R 3£ ^ . 

5 

28. 0 ft M ^ 7 U it -f ^ a A* >> 5 X • It- -f 9 d "\ y ^ - 
7J X T * D x ffiV^n5^7^"7--»*t(4)S?!l#f 
: 6tS$n5fiiia^^&^5ti7'7<T - ti 

10 -^077^7-^, (5)Ba#i## : 6 -e^ $ n * £ 

lE^J^ 5) 72 * mm ~f 7 -f V - £ 13 ?ij#-5f : 8Ti^ 
«fc (8)BS^!I#^ : 13T^Sns*K*E3?9d^6«: 

15 M^^^«i^7^7-t©yH?-^^^5 
ft©#fttt<arajt:*ifc. 

29. $? ft M & 7 U It -f ^ p /\* -> ^ 7. • 7 y. H )V ? U T 
20 X s 7'Jf <i7D7ty7X • JyHrl/X h'JX*<fc 

XST U "9" -f ^ p A* y 7 X • "tt-f ^7 u- r \~?$rzLts^fr £> 

u n s> s « n 5 '> & < t % 1 m-c * 0 , fflv^en 



WO 01/68914 PCT/JPOl/01332 

38 

th 1 it mMm 25 \z ib m <d $? m m ® m ^ 

1 If : (1 ) S3 # # : 1 TS$n^iiSS?!i^5ft5- 

: 3 ^ £ tl £ & £ S3 59 ^ & & S ^ ffi? y 

V-^CDy^-fT & £ (6) SB #| : 9TiJ 

10 .ft £ ^ S SB 5!I £> & 3 ^ ^ 7 ? — h SB m # ^ : 10 

2 if : (3) S3 : 4 T £ ft £ S S3 50 £ & 3 

mm? ? — tmmm-n : 5i?^$n^ssE^^ 

15 Sft§iiy7-f7-i©y7^Y- 2* 43 £ (7) SB 

V-£SB?!!#4§- : 12 T^$ft£^*S3 5U/^ 

3m : (4)S35!I#^ : 6 £ ft £ & £S35y £ & £ 
20 ^ & 7" ^ -f T - £ S3 5>J # : 7 Tr ^ £ ft & M £ S3 5!l 
5U*ft^7'fT-ioy5>fT-», (5) S3 5!l # 
-*§ :6T/tS ft £ &£S3 5!l i^ft5tl/H?-t 
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V - t <D *? z> <i V - ^ & J: (8)@S^J # # : 13T^$ 
-f v - *f 
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JQ 

O- 

O 

LO 



JQ 
.O 
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riuimm 



LO 
CO 



co j| 

LO 

co | 

eg 



i iimnu 



i mini i ?. 



CO ;| 

to 

i| 

CO 
Csl :| 



11 T- 1.1 



i mini 



a 

_Q 
O- 

o 

LO 



a. 

JQ 

o 
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SEQUENCE LISTING 
<110> Otsuka Pharmaceutical Co., Ltd. 

<120> Primer of acidophile bacterium and method for detection of the 

microorganisms 
<130> P01-09 
<150> JP 2000-70284 
<151> 2000-03-14 
<160> 14 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidocaldarius 

<400> 1 

ctaatgccgg atacgcccgc 20 

<210> 2 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 

<223> primer for A. acidocaldar ius 

<400> 2 

ctttcactcc agacttgctc g 20 

<210> 3 
<211> 20 
<212> DNA 

<213> Arti f icial Sequence 

A. 

<223> primer for A. acidocaldar ius 
<400> 3 

ctgatgccgg atacgcccgc 20 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidoterrestris 

<400> 4 

acgggtaggc atctacttgt g 21 



<210> 5 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidoterrestris 

<400> 5 

tggactttca cttcagactt aca 23 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. cycloheptanicus 

<400> 6 

cgctgggaaa ggtgcaaatg ca 22 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. cycloheptanicus 

<400> 7 

ggactttcac cccggacaca eg 22 
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<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. cycloheptanicus 

<400> 8 

ggactttcac ttcgacacac g 21 



<210> 9 
<211> 13 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidocaldar ius 

<400> 9 

cggatacgcc cgc 13 

<210> 10 
<211> 15 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidocaldarius 
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<400> 10 

ctccagactt get eg 15 

<210> 11 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidoterrestris 

<400> 11 

gtaggcatct acttgtg 17 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. acidoterrestris 

<400> 12 

actttcactt cagacttaca 20 



<210> 13 
<2 1 1 > 17 
<212> DNA 
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<213> Artificial Sequence 

<223> primer for A. cycloheptanicus 

<400> 13 

ggaaaggtgc aaatgca 17 

<210> 14 
<211> 13 
<212> DNA 

<213> Artificial Sequence 

<223> primer for A. cycloheptanicus 

<400> 14 

ccccggacac acg 13 
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